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a b s t r a c t
Tax compliance varies across sociodemographic categories. However, research on the rela-
tionships between compliance and age, sex, education as well as income level shows incon-
sistent results, both regarding the direction of the relationship and its size. The current
meta-analyses target to merge findings in survey studies on age, sex, education, and
income and estimate the strength of the impact on compliance by taking into account geo-
graphical regions. In four meta-analyses, comprising 459 samples (N = 614,286) from 111
countries published between 1958 and 2012, average estimated effect sizes were small,
ranging from r = 0.12 for the relationship between compliance and age, r = 0.06 for sex,
r = 0.02 for education to r = 0.04 for income. These effects are more pronounced in
Western countries. It thus appears sociodemographic characteristics have little impact
on compliance, but nevertheless should be controlled for in tax research.
 2017 The Authors. Published by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
Empirical studies suggest tax compliance to vary across sociodemographic categories (Ahmed & Braithwaite, 2004;
Bobek, Roberts, & Sweeney, 2007; Kastlunger, Dressler, Kirchler, Mittone, & Voracek, 2010; Wenzel, 2007). While significant
differences are confirmed between different occupational groups and their opportunities to evade, research on the relations
between compliance and age, sex, education as well as income has yielded less clear results. While some studies (Ahmed &
Braithwaite, 2004; Bobek et al., 2007; Kastlunger et al., 2010; Wenzel, 2007) show significant relations with compliance,
others (Ashby, Webley, & Haslam, 2009; Braithwaite & Ahmed, 2005; Grasmick & Bursik, 1990; Muehlbacher, Kirchler, &
Schwarzenberger, 2011) show no effect. As the impact of sociodemographic categories on tax compliance is not clear, some
researchers include them in their studies (e.g., Ashby et al., 2009) and some neglect them (e.g., Muehlbacher & Kirchler,
2009). But sociodemograhics might confound with more complex variable connections and might even interact with some
variables. Therefore, if there exists an impact of sociodemographics on tax compliance, it is essential to integrate them in
research on tax compliance. The present study will give a clear picture of the impact of sociodemographics so that recom-
mendations for the inclusion of them in tax compliance research can be made.
In the present paper we present four meta-analyses of survey studies which take into consideration the relationships
between tax compliance and age, sex, education as well as income. As tax compliance has been found to differ across cultures
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and regions, we control for the geographical region (Western Europe, Eastern Europe & Central Asia, South Asia, East Asia &
Pacific, Oceania, Middle East & North Africa, Sub-Saharan Africa, North America, Latin America & Caribbean).
2. Tax compliance in the light of sociodemographic characteristics
2.1. Age differences
The socialization of older generations differs from younger generations: social values, attitudes towards the state and
towards taxes may change from one age cohort to another. Research on different age cohorts shows that socialization can
take on dissimilar routes (Riley, Foner, & Warner, 1988). While based on shared life histories in one cohort, personal, social
and societal norms might evolve which stimulate tax compliance, in other cohorts norms might evolve to undermine tax
honesty. Hence, higher age might be related to more as well as to less tax compliance. With age the need for public goods
such as social security and health care increases. Older citizens might, thus, treasure the benefits of taxes more than younger
ones and be more compliant. Also, older persons might be in a better financial situation than younger ones. It is easier for
them to afford being tax compliant due to fewer budget constraints. Having built up a comfortable home, having raised chil-
dren, and earning more income than younger generations, gives them financial freedom which young citizens may lack
(Kirchler, 2007). With increasing age taxpayers also accumulate experiences with their business, with taxes and tax author-
ities (Nordblom & Zˇamac, 2012). With increasing age, taxpayers acquire knowledge about the tax law which is associated
with improved tax compliance (Eriksen & Fallan, 1996).
2.2. Sex differences
In general, women are found to behave more morally than men do and be less likely to break the law (Betz, O’Connell, &
Shepard, 1989; White, 1999). Based on that finding, personal, social and societal norms of women should focus stronger on
tax compliance than men’s norms. Women are also assumed to engage stronger in social cooperation. This is supported by
results from ultimatum games in which women offer higher shares of their endowment to anonymous interaction partners
than men do (Eckel & Grossman, 2001). The hypothesis that women are more tax compliant than men bases also on findings
that women tend to be generally less risk seeking in financial decisions (Barber & Odean, 2001; Croson & Gneezy, 2009).
Women may perceive sanctions for misbehavior as more severe and threatening than men. Thus, female taxpayers should
be more tax compliant than males.
2.3. Education differences
Empirical results are unclear. Higher education is related to better knowledge of tax law. Therefore, higher educated peo-
ple understand the law and filing rules, while low educated people with little understanding are likely to make mistakes
when filing their taxes. Higher education is also associated with better access to information on schemes to avoid taxes.
Therefore, higher education may be related to lower evasion but higher avoidance tendencies. Low financial literacy in gen-
eral and little knowledge on taxes in particular, thus, limited understanding of one’s duties and opportunities may breed dis-
trust and consequently non-compliance. A low level of education may be related to low tax compliance (Bobek et al., 2007).
However, it was also found that high tax complexity, thus, limited understanding of one’s tax duties and high insecurity, fuel
compliance (Kirchler, 2007).
2.4. Income effects
Classical tax theory (Allingham & Sandmo, 1972) is inconclusive in regard to income and its effect on tax compliance. Tax
payments reduce the amount of available income and therefore specifically hurt low-income earners which might result in
risk seeking behavior. Consequentially, low income categories are hypothesized to be less tax compliant than high income
categories. On the other hand, high income earners are assumed to be more likely to evade taxes than low income earners.
Chung and Trivedi (2003) assume that high income is related to low compliance. High income earners pay an absolutely and
relatively higher amount of taxes than low income earners and risk higher fines in cases of detected evasion which should
yield to risk aversion (Ahmed & Braithwaite, 2004; Chung & Trivedi, 2003). The inconsistent findings might also derive from
the fact that in many countries taxation is progressive: the higher the income the higher the applied tax rate. From this view,
it is probably not high-income earners in general who evade more taxes but rather taxpayers at the verge between two
income brackets, who avoid paying their fair share to stay in the lower-income bracket and pay relatively lesser taxes
(Slemrod, 1985).
3. Factors fostering or diminishing the predictability of tax compliance through sociodemographic characteristics
Specifics of data collection can alter the relation between tax compliance and sociodemographic characteristics differing
over regions.
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Different geographical regions are associated with varying extent of tax compliance (Alm & Torgler, 2006). Countries’ dis-
tinct political and societal histories have produced special sentiments towards the state as well as towards the tax system
and tax compliance. Thus, diverse tax laws and tax systems in countries shape tax compliance (poll tax vs. progressive tax
(Roberts, Hite, & Bradley, 1994); severity of sanctions and audit probability (for a review see Andreoni, Erard, & Feinstein,
1998)). In this vein also norms differ over countries. As research has shown, norms that back up tax compliance are related
to higher tax compliance (Wenzel, 2004). Taxpayers’ perception how fairly they are treated by tax authorities is another
determinant of tax compliance (Hartner, Rechberger, Kirchler, & Schabmann, 2008) and an aspect to differ over countries.
Thus, in the current meta-analyses the following regions are distinguished based on the taxonomy of the World Bank
(2014): Western Europe, Eastern Europe & Central Asia, South Asia, East Asia & Pacific, Oceania, Middle East & North Africa,
Sub-Saharan Africa, North America, and Latin America & Caribbean.
4. Overview of the meta-analysis
We present a meta-analytic review distinguishing the impact of sociodemographic aspects on tax compliance. Specifi-
cally, we investigate with four analyses whether age, sex, education and income are overall significantly related to tax com-
pliance, and we take into account that data were collected in different geographical regions.
5. Method
5.1. Study criteria
Three research assistants and one of the authors (C.B.) started with an informal selection of literature which was gathered
for a comprehensive tax book (Kirchler, 2007). We went on with a systematic literature search in the scientific data bases
PsycARTICLES, PSYNDEXplus, PsycInfo, EconLit, EBSCO, Scopus and ISI Web of Science using the keywords ‘tax’ or ‘taxation’
in combination with ‘compliance’, ‘cooperation’, ‘flight’, ‘evasion’, ‘morale’, ‘attitudes’, ‘social norm’, ‘personal norm’, societal
norm’, or ‘motivation’. We applied a series of criteria to include or exclude, respectively, certain studies from the meta-
analyses. First, we admitted only studies that either presented statistical numbers on the relation between age, sex, educa-
tion, or income (e.g., Kastlunger et al., 2010) or made data on age, sex, education, income and tax compliance available for
further statistical analyses (e.g., World Values Survey, 1981–2008). Second, we incorporated only studies in the analyses in
which the dependent variable corresponded with our definition of tax compliance. Studies were only included if tax com-
pliance corresponded with either attitudes towards tax compliance, behavioral intentions to comply with tax law, or actual
tax evasion and honest tax payments. Finally, we included only survey studies (excluding laboratory and field experiments)
for three reasons: (a) For the respective period of time we found only nine studies using experiments and reporting sociode-
mographic characteristics of the participants. Specifically, field studies are a relatively new method in tax research and, thus,
publication are scarce in the respective period of time. (b) In surveys usually the samples exist of a wide range of study par-
ticipants (differences in sex, age, income, education, occupation, etc.), but in laboratory experiments mainly students are
tested. (c) Also, survey studies have been conducted all over the world, whereas experiments were conducted mainly in eco-
nomics departments in North America, Europe and Australia.
Overall, we gathered 1519 papers on tax research published between 1958 and 2012.1 Applying the exclusion and inclu-
sion criteria we ended up with overall 459 samples which were appropriate for the current analyses (see Appendix for the effect
sizes, the region of data collection, and the kind of dependent variable for all samples). Overall, the studies assessed data in 111
countries from 614,286 individuals (for each of the meta-analyses: age: k = 411, N = 550,194, 111 countries; sex: k = 451,
N = 569,476, 111 countries; education: k = 341, N = 438,925, 110 countries; income: k = 334, N = 390,105, 110 countries).
5.2. Coding procedure
The research assistants and one of the authors (C.B.) coded the remaining 459 samples according to the region where the
data was collected. We used an established categorization (World Bank, 2014) and distinguished between samples from
Western Europe (k = 151), Eastern Europe & Central Asia (k = 114), South Asia (k = 7), East Asia & Pacific (k = 29), Oceania
(k = 16), Middle East & North Africa (k = 15), Sub-Saharan Africa (k = 17), North America (k = 19) and Latin America & Carib-
bean (k = 83).
5.3. Overview of the analyses
The Pearson r correlation coefficient was selected as the uniformly applied measure of effect size, indicating the direction
and magnitude of linear associations between the respective sociodemographic variables (age; sex: male = 1, female = 2;
education, income) and tax compliance in the different samples. The value of r ranges between 1 and +1, whereby a num-
ber close to +1 indicates that there is a strong positive linear relation between the sociodemographic characteristics and the
1 A list of all papers is available upon request from E.H.
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tax compliance (e.g., the higher taxpayers’ age the more they comply with tax law), a number close to 1 indicates that there
is a strong negative linear relation (e.g., the lower taxpayers’ age the more they comply with tax law), and a number close to
0 indicates absence of a linear relation.
In a first step we estimate the average effect sizes for the relation between age, sex, education and income, respectively,
and tax compliance with a random-effects model. The application of a fixed-effects model was suspended (Lipsey and
Wilson, 2001), because we assumed that we did not gather the entire population of the relevant studies, and that there will
be systematic differences between the samples beyond sampling error (e.g., as discussed, region of data collection, slightly
differing definitions of tax compliance). We used two indicators, of heterogeneity (I2) and of homogeneity (Q). As with
sociodemographics a publication bias can be expected, that is that a substantial number of findings are not reported because
of insignificant findings, we used Duval and Tweedie’s (2000) trim-and-fill approach (with random effects) to estimate the
number of samples which are missing in the meta-analyses holding smaller or higher effect sizes than the computed value.
Subsequently, we calculated another random-effects model and additionally an indicator of homogeneity between groups
(Q⁄bet) to assess the impact of the region and of the method of data collection on the relations of sociodemographics and
tax compliance.
6. Results
We first report the average relation of age and tax compliance, followed by the average relations of sex, education and
income, and tax compliance. Throughout the results section we report overall average relations and examine them depend-
ing on the regions and methods of data collection.
6.1. The relation of age and tax compliance
For calculating the average effect size of the relation between age and tax compliance 411 samples were incorporated in
the meta-analysis. As expected a significant positive relation between age and tax compliance was found (r = 0.12, p < 0.001,
95% CI [0.11; 0.13]). The index (I2 = 86.66%)2 indicated that there existed heterogeneity between the samples. Also, the average
effect size distribution containedmore variation than would be expected by chance (Q(410) = 3109.97, p < 0.001).3 Thus, there is
a rather small but significant relation between the age of taxpayers and their tax compliance. The older taxpayers are, the more
they tend to comply with tax law.
Testing whether the overall effect size is impaired by a publication bias, the trim-and-fill approach (Duval & Tweedie,
2000) showed that 32 samples above the estimated effect size would be needed to have a symmetric distribution of samples.
This leads to a slightly larger effect size than the original one (r = 0.13; 95% CI [0.12; 0.14]) suggesting that there existed a
publication bias by underrepresenting larger effect sizes.
6.1.1. The relation of age and tax compliance considering region
The Cochran Q between (Q⁄bet) the different regions (Western Europe, Eastern Europe & Central Asia, South Asia, East Asia
and Pacific, Oceania, Middle East & North Africa, Sub-Saharan Africa, North America, Latin America & Caribbean) indicated
whether relations of age and tax compliance differed over regions. It (Q⁄bet = 251.73, df = 8, p < 0.001)4 revealed that there
was a stronger positive relation in Eastern Europe & Central Asia (r = 0.16, p < 0.001, 95% CI [0.14; 0.17]) and North America
(r = 0.17, p < 0.001, 95% CI [0.14; 0.19]). Further, it showed that there was still a significant but lower positive relation in East
Asia & Pacific (r = 0.07, p < 0.001, 95% CI [0.06; 0.08]), Sub-Saharan Africa (r = 0.06, p < 0.001, 95% CI [0.04; 0.08]), and Latin
America & Caribbean (r = 0.07, p < 0.001, 95% CI [0.06; 0.08]) and that there was no relation between age and tax compliance
in South Asia (r = 0.02, p = 0.15, 95% CI [0.01; 0.04]). Thus, the relation between age and tax compliance depended on the
region, where the data was collected (Table 1).
6.2. The relation of sex and tax compliance
Overall, 451 samples were applied for the calculation of the average effect size of the relation between sex and tax com-
pliance. As expected a significant positive relation between sex and tax compliance was found (r = 0.06, p < 0.001, 95% CI
[0.05; 0.06]); females tend to comply with tax law more than men, but the effect was rather small. The index
(I2 = 70.10%) did not indicate heterogeneity between the samples. However, the average effect size distribution contained
more variation than would be expected by chance (Q(450) = 1,505.02, p < 0.001). Thus, there is a rather small but significant
positive relation between the sex of taxpayers and their tax compliance. Women tend to comply more with tax law than
men.
Checking whether the overall effect size is influenced by a publication bias the trim-and-fill approach (Duval & Tweedie,
2000) revealed that 11 samples above the estimated effect size would be needed to have a symmetric distribution of sam-
2 I2 represents effect size metric for heterogeneity across studies. Values > 75% indicate considerable heterogeneity.
3 Cochran Q assesses, whether observed differences in results are compatible with chance alone. A significant Q (p < 0.10) points out clearly heterogeneity.
4 Cochran Q between different subgroups assesses, how overall Q differs from Q of the subgroups. The closer Q is 0, the fewer differences between the
subgroups there are.
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ples. This shows an effect size slightly larger than the original one (r = 0.06; 95% CI [0.05; 0.06]) suggesting that there exists a
very small publication bias by underrepresenting larger effect sizes.
6.2.1. The relation of sex and tax compliance considering region
The Cochran Q between the different regions showed that there was a difference over regions regarding the relation
between sex and tax compliance (Q⁄bet = 133.63, df = 8, p < 0.001). The relation was slightly stronger in Western Europe
(r = 0.09, p < 0.001, 95% CI [0.08; 0.10]) and North America (r = 0.10, p < 0.001, 95% CI [0.08; 0.11]). Additionally, there were
significant but lower correlations in East Asia & Pacific (r = 0.03, p < 0.001, 95% CI [0.01, 0.04]), in Sub-Saharan Africa (r = 0.02,
p < 0.05, 95% CI [0.00; 0.04]), and in Latin America & Caribbean (r = 0.03, p < 0.001, 95% CI [0.02; 0.04]). Thus, the relation
between sex and tax compliance depended on the region in which the data was gathered (Table 1).
6.3. The relation of education and tax compliance
Calculating the average effect size of the relation between education and tax compliance, 341 samples were applied. Con-
trary to expectations, a small but significant negative relation between education and tax compliance was found (r = 0.02,
p < 0.001, 95% CI [0.03;0.02]). The index (I2 = 79.44%) suggested heterogeneity between the samples, and additionally, the
average effect size distribution contained more variation than would be expected by chance (Q(341) = 1,654.03, p < 0.001).
Thus, there is a rather small but significant negative relation between education of taxpayers and their tax compliance.
Higher educated respondents tend to comply less with tax law than less educated.
Regarding a possible publication bias that might affect the overall effect size, the trim-and-fill approach (Duval &
Tweedie, 2000) showed that additionally 55 samples below the estimated effect size would guarantee symmetry. This leads
to a slightly larger effect size than the original one (r = 0.04; 95% CI [0.05; 0.03]) indicating that there existed a publi-
cation bias by underrepresenting larger effect sizes.
6.3.1. The relation of education and tax compliance considering region
The Cochran Q between the different regions showed that there was a difference over regions regarding the relation
between education and tax compliance (Q⁄bet = 31.31, df = 8, p < 0.001). However, lower and upper limits of the relation
between education and tax compliance in nearly all regions overlapped with the limits for the overall average effect size.
Table 1
Average correlations between compliance and age, sex, education and income by geographic region.
Age Sex Education Income
r LL/
UL
k I2 (%) r LL/
UL
k I2 (%) r LL/UL k I2 (%) r LL/UL k I2 (%)
Total 0.12*** 0.11/
0.13
411 86.82 0.06*** 0.05/
0.06
451 70.10 0.02*** 0.03/
0.02
341 79.44 0.04*** 0.04/
0.03
334 80.67
Region
Western
Europe
0.14*** 0.13/
0.15
127 84.07 0.09*** 0.08/
0.10
151 70.63 0.02** 0.04/
0.01
88 84.60 0.03*** 0.04/
0.02
114 70.83
Eastern
Europe &
Central
Asia
0.16*** 0.14/
0.18
104 88.80 0.06*** 0.05/
0.06
114 59.00 0.04*** 0.05/
0.03
92 72.64 0.07*** 0.08/
0.06
102 78.36
South Asia 0.02 0.00/
0.04
7 51.11 0.05** 0.02/
0.08
7 69.17 0.04 0.09/
0.01
7 88.12 0.02 0.07/
0.04
7 90.22
East Asia &
Pacific
0.07*** 0.06/
0.08
27 3.55 0.03*** 0.01/
0.04
29 59.21 0.03** 0.05/
0.01
24 66.33 0.004 0.02/
0.01
27 55.74
Oceania 0.13*** 0.08/
0.17
17 87.80 0.08*** 0.05/
0.10
16 70.90 0.02 0.02/
0.05
12 74.44 0.01 0.05/
0.03
14 81.10
Middle East &
North
Africa
0.10*** 0.07/
0.13
15 82.98 0.05*** 0.02/
0.08
15 79.66 0.02 0.05/
0.01
14 80.26 0.03* 0.06/
0.00
13 69.63
Sub-Saharan
Africa
0.06*** 0.04/
0.08
17 69.95 0.02* 0.00/
0.04
17 62.98 0.03** 0.05/
0.01
15 59.01 0.03 0.07/
0.01
16 89.23
North
America
0.17*** 0.14/
0.19
20 67.13 0.10*** 0.08/
0.11
20 12.47 0.01 0.03/
0.05
11 78.30 0.03* 0.06/
0.00
15 74.39
Latin America
&
Caribbean
0.07*** 0.06/
0.08
82 58.15 0.03*** 0.02/
0.04
83 50.23 0.002 0.02/
0.01
78 76.54 0.007 0.02/
0.03
29 82.81
Note: sex: male = 1, female = 2; df = N  1 for all subgroups; LL/UL . . . 95% confidence interval with lower limit/upper limit, k . . . number of studies, I2 . . .
percentage of heterogeneity of the studies.
* p < 0.01.
** p < 0.05.
*** p < 0.001.
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Only in Oceania an average effect size indicated a deviant positive relation between education and tax compliance (r = 0.02,
p = 0.19, 95% CI [0.02; 0.05]), but this relation was not significant. Thus, the relation between education and tax compliance
depended only very slightly on the region in which the data was gathered (Table 1).
6.4. Effects of income
Overall, 334 samples were applied for the calculation of the average effect size of the relation between income and tax
compliance. As expected a significant negative relation between income and tax compliance was found (r = 0.04,
p < 0.001, 95% CI [0.04, 0.03]), but the effect was rather small. The index (I2 = 80.67%) suggested heterogeneity between
the samples, and additionally, the average effect size distribution contained more variation than would be expected by
chance (Q(333) = 1722.51, p < 0.001). Thus, there is a rather small but significant negative relation between the income of
respondents and their tax compliance. Higher-income earners tend to be less tax compliant than individuals earning low
income.
Testing whether the overall effect size was impaired by a publication bias, the trim-and-fill approach (Duval & Tweedie,
2000) showed that 66 samples above the estimated effect size would be needed to have a symmetric distribution of samples.
This leads to a smaller effect size than the original one (r = 0.01; 95% CI [0.02; 0.01]) and indicates a publication bias
underrepresenting smaller effect sizes.
6.4.1. The relation of income and tax compliance considering region
The Cochran Q between the different regions showed that there was a difference over regions regarding the relation
between sex and tax compliance (Q⁄bet = 57.26, df = 8, p < 0.001). The negative relation was slightly stronger in Eastern Eur-
ope & Central Asia (r = 0.07, p < 0.001, 95% CI [0.08; 0.06]). Additionally, there were lower correlations in East Asia &
Pacific (r = 0.004, p = 0.67, 95% CI [0.02; 0.01]), and in Latin America & Caribbean (r = 0.007, p = 0.58, 95% CI [0.02;
0.03]), but these relations were not significant. Thus, the relation between income and tax compliance depended slightly
on the region in which data was gathered (Table 1).
7. Discussion
The four meta-analyses show that there indeed are relations between sociodemographics and tax compliance, but that
any such relations are comparatively small. We find a positive relation between age and tax compliance as assessed in survey
studies. Although age holds the highest average effect size regarding the relation with tax compliance, still only slightly more
than one percent of the variance in tax compliance can be explained by taxpayers’ age. These results support the hypothesis
that older taxpayers are more compliant than younger ones. The findings further indicate that sex can explain a small per-
centage (about 0.36%) of variance of tax compliance. Women tend to hold higher tax compliance than men. The statistically
significant negative relation between education and tax compliance is explaining negligible 0.04% of the variance of tax com-
pliance. According to the analysis individuals with lower education tend to be more tax compliant than highly educated tax-
payers. Finally, we found income to be negatively related to tax compliance, but also income explains a negligible percentage
(0.16%) of the variance of compliance. Although the examined sociodemographics correlate significantly with tax compliance
their predictive power is limited for age and sex, and negligible for education and income.
This low predictive power results partly from the fact that research with stronger effects is missing in the current meta-
analyses. As the results of the trim-and-fill approach suggests, research with stronger effect sizes regarding the impact of
age, sex and education must exist, but are not published. However, also if the relation between compliance and sociodemo-
graphic characteristics are corrected for publication biases, the effect sizes do not change much.
The results show additionally that data collection features such as the region in which data was collected, have an impact
on relation between sociodemographics and tax compliance. Specifically, age and sex, and with minor effects education and
income differed in their relation to tax compliance over regions. While in some countries of the northern hemisphere (Wes-
tern Europe, Eastern Europe & Central Asia, North America) age, sex and income are stronger predictors of tax compliance, in
some countries of the southern hemisphere (East Asia & Pacific, Sub-Saharan Africa, Latin America & Caribbean) age, sex and
income are rather weak predictors of tax compliance. Regarding education there is no big difference between regions of data
collection, solely Oceania deviates from the overall negative relation of education and tax compliance.
The differences over regions can be explained by various national distinctions. Although certainly cultural differences are
responsible for some of these deviant results, it has to be taken into account that at least four different cultures (Western,
Asian, African, Latin American) are represented by the regions. These cultures vary in aspects such as the tax systems, the
social norms and the economic wealth. Another explanation would be that European samples are overrepresented in the cur-
rent analyses, so that the average effect size actually represents the effect size in Europe, and with that it is more likely that
data from non-European regions differ from the average effect size. The findings confirm that regional differences have an
impact on the strength of the relation between sociodemographics and tax compliance, but that these relations do not pro-
foundly differ over regions (observed ranges of r for age: 0.02 < r < 0.17; sex: 0.02 < r < 0.10; education: 0.04 < r < 0.01;
income: 0.07 < r < 0.01).
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The current meta-analyses have determined the impact of sociodemographics on tax compliance and the differences over
regions, but the underlying mechanisms, why age, sex, education and income have an impact, are unclear. From a theoretical
point of view, the impact of sociodemographics should be attributed to underlying psychological and economic factors as
mentioned in the introduction (tax knowledge, values, financial resources, etc.). For instance, in a representative study of
private and self-employed taxpayers in the Netherlands it was found that female private taxpayers were more tax compliant
than male taxpayers, but that between self-employed women and men no difference existed (Gangl et al., 2013). Thus, the
type of occupation and its interaction with sex were relevant for the effect. Research explaining the impact of sociodemo-
graphics is rare and should be tackled in future research.
7.1. Strengths & limitations
The current meta-analytic study certainly holds its strengths; specifically, answering how strongly the sociodemograph-
ics age, sex, education, and income are related to tax compliance has been an overdue task. Interpreting these relations, one
has to be careful, due to the large sample sizes also weak relations become significant, but nevertheless even these weak
relations need to be considered in research on tax compliance. Taking into account data from several large-scale interna-
tional and European surveys expands the validity of the findings further. With them data from several usually in tax research
unrepresented countries, such as Bolivia, Moldova, Tanzania, and Thailand, are included. Nevertheless, these large-scale sam-
ples are also a limitation of the study. In these surveys specifically data from several European countries were collected now
over-representing effects in Europe but overlooking effects in non-European countries. Further, in the current study the dif-
ferent sociodemographics are examined independently. Nevertheless it can be assumed that they are interconnected. For
example, the income level might be related to the age of the respondents as well as their education and their sex. Addition-
ally, sex might be related to the level of education. With the current data it was not possible to investigate these intercon-
nections. Additionally, it might be a limitation that only survey studies but no laboratory or field experiments are included in
the meta-analysis. Laboratory and specifically field experiments would allow for a clear causal relationship between socio-
demographics and tax compliance, but there are only few experiments reporting socio-demographic effects and specifically
field experiments have been conducted only recently with very few studies on socio-demographics so that meta-analyses
with experiments are left for future research, when there are more experimental studies available for meta-analytic
approaches. The limitations of the study leave room for future research, while the study’s strength underlines its theoretical
and practical significance.
7.2. Concluding remarks
Summarizing the results, especially two sociodemographic characteristics of taxpayers, that is age and sex, are crucial in
tax research. Although the relation between age or sex and tax compliance is rather weak (but still larger than with other
sociodemographics) and differs over regions, tax researchers are highly recommended to look explicitly for age and sex
effects in their research. Particularly, tax studies in Europe and North America, the regions in which the relation between
age or sex and tax compliance is strongest, should include taxpayers’ age in their study designs.
Acknowledgement
We thank Jonathan Fries, Elisabeth Gottfried, Helle Mann, and Johannes Stadler for their assistance with study selection
and data management in the initial project phase. This research was funded by the Austrian Science Fund (FWF): P24863-
G16.
Appendix A. Supplementary material
Supplementary data associated with this article can be found, in the online version, at http://dx.doi.org/10.1016/j.joep.
2017.06.005.
References
References marked with ⁄ are included in the meta-analyses.
⁄Ahmed, E., & Braithwaite, V. (2004). When tax collectors become collectors for child support and student loans: Jeopardizing the revenue base? Kyklos, 57,
303–326. http://dx.doi.org/10.1111/j.0023-5962.2004.00256.x.
Allingham, M. G., & Sandmo, A. (1972). Income tax evasion: A theoretical analysis. Journal of Public Economics, 1, 323–338.
Alm, J., & Torgler, B. (2006). Culture differences and tax morale in the United States and in Europe. Journal of Economic Psychology, 27, 224–246. http://dx.doi.
org/10.1016/j.joep.2005.09.002.
Andreoni, J., Erard, B., & Feinstein, J. (1998). Tax compliance. Journal of Economic Literature, 36, 818–860.
⁄Ashby, J. S., Webley, P., & Haslam, A. S. (2009). The role of occupational taxpaying cultures in taxpaying behaviour and attitudes. Journal of Economic
Psychology, 30, 216–227. http://dx.doi.org/10.1016/j.joep.2008.08.005.
Barber, B. M., & Odean, T. (2001). Boys will be boys: Gender, overconfidence, and common stock investment. The Quarterly Journal of Economics, 116,
261–292. http://dx.doi.org/10.1162/003355301556400.
E. Hofmann et al. / Journal of Economic Psychology 62 (2017) 63–71 69
Betz, M., O’Connell, L., & Shepard, J. M. (1989). Gender differences in proclivity for unethical behavior. Journal of Business Ethics, 8, 321–324.
Bobek, D. D., Roberts, R. W., & Sweeney, J. T. (2007). The social norms of tax compliance: Evidence from Australia, Singapore, and the United States. Journal of
Business Ethics, 74, 49–64. http://dx.doi.org/10.2307/25075443.
⁄Braithwaite, V., & Ahmed, E. (2005). A threat to tax morale: The case of Australian higher education policy. Journal of Economic Psychology, 26, 523–540.
http://dx.doi.org/10.1016/j.joep.2004.08.003.
Chung, J., & Trivedi, V. (2003). The effect of friendly persuasion and gender on tax compliance behavior. Journal of Business Ethics, 47, 133–145.
Croson, R., & Gneezy, U. (2009). Gender differences in preferences. Journal of Economic Literature, 47, 448–474.
Duval, S., & Tweedie, R. (2000). A nonparametric, ‘‘Trim and Fill” method of accounting for publication bias in meta-analysis. Journal of the American
Statistical Association, 95(449), 89–98. http://dx.doi.org/10.1080/01621459.2000.10473905.
Eckel, C. C., & Grossman, P. J. (2001). Chivalry and solidarity in ultimatum games. Economic Inquiry, 39, 171–188. http://dx.doi.org/10.1111/j.1465-
7295.2001.tb00059.x.
Eriksen, K., & Fallan, L. (1996). Tax knowledge and attitudes towards taxation: A report on a quasi-experiment. Journal of Economic Psychology, 17, 387–402.
Gangl, K., Muehlbacher, S., de Groot, M., Goslinga, S., Hofmann, E., Kogler, C., ... Kirchler, E. (2013). ‘‘How can I help you?’’ Perceived service orientation of tax
authorities and tax compliance. FinanzArchiv: Public Finance Analysis, 69, 487–510.
⁄Grasmick, H. G., & Bursik, R. J. (1990). Conscience, significant others, and rational choice: Extending the deterrence model. Law & Society Review, 24,
837–861. http://dx.doi.org/10.2307/3053861.
⁄Hartner, M., Rechberger, S., Kirchler, E., & Schabmann, A. (2008). Procedural fairness and tax compliance. Economic Analysis and Policy, 38, 137–152.
Kastlunger, B., Dressler, S. G., Kirchler, E., Mittone, L., & Voracek, M. (2010). Sex differences in tax compliance: Differentiating between demographic sex,
gender-role orientation, and prenatal masculinization (2D:4D). Journal of Economic Psychology, 31, 542–552. http://dx.doi.org/10.1016/j.
joep.2010.03.015.
Kirchler, E. (2007). The economic psychology of tax behaviour. Cambridge: Cambridge University Press.
Lipsey, M. W., & Wilson, D. B. (2001). Practical meta-analysis (Vol. 49) Thousand Oaks: Sage.
Muehlbacher, S., & Kirchler, E. (2009). Origin of endowments in public good games: The impact of effort on contributions. Journal of Neuroscience, Psychology,
& Economics, 2(1), 59–67.
Muehlbacher, S., Kirchler, E., & Schwarzenberger, H. (2011). Voluntary versus enforced tax compliance: Empirical evidence for the ‘‘slippery slope”
framework. European Journal of Law and Economics, 32, 89–97. http://dx.doi.org/10.1007/s10657-011-9236-9.
Nordblom, K., & Zˇamac, J. (2012). Endogenous norm formation over the life cycle-The case of Tax morale. Economic Analysis & Policy, 42, 153–170.
Riley, M. & Foner, A., Warner, J. (1988). Sociology of age. In N.J. Smelser (Ed.), Handbook of sociology (S.243–290). Newbury Park: Sage.
Roberts, M. L., Hite, P. A., & Bradley, C. F. (1994). Understanding attitudes toward progressive taxation. Public Opinion Quarterly, 58, 165–190. http://dx.doi.
org/10.1086/269417.
Slemrod, J. (1985). An empirical test for tax evasion. Review of Economics and Statistics, 67(2), 232–238.
Wenzel, M. (2004). An analysis of norm processes in tax compliance. Journal of Economic Psychology, 25, 213–228.
⁄Wenzel, M. (2007). The multiplicity of taxpayer identities and their implications for tax ethics. Law & Policy, 29, 31–50.
White, R. D. (1999). Are women more ethical? Recent findings on the effects of gender upon moral development. Journal of Public Administration Research
and Theory, 9(3), 459–472.
World Bank (2014). Countries. <http://www.worldbank.org/en/country> [retrieved from 10.03.2014].
⁄World Values Survey (1981–2008). Official aggregate v. 20090901 (2009). World Values Survey Association. Aggregate File Producer: ASEP/JDS, Madrid.
<www.worldvaluessurvey.org>.
Further reading
⁄Bergman, M. (2002). Who pays for social policy? A study on taxes and trust. Journal of Social Policy, 31, 289–305. http://dx.doi.org/10.1017/
S0047279401006614.
⁄Devos, K. (2005). The attitudes of tertiary students on tax evasion and the penalties for tax evasion–A pilot study and demographic analysis. eJournal of Tax
Research, 3, 222–273. <http://www.atax.unsw.edu.au/ejtr/>.
⁄European Social Survey Round 2 Data (2004–2005). Data file edition 3.4. NSD - Norwegian Centre for Research Data, Norway – Data Archive and distributor
of ESS data for ESS ERIC.
⁄European Value Survey Longitudinal Data File (1981–2009), ZA4804, v. 3.0.0 (2015-10-30). http://dx.doi.org/10.4232/1.12253.
⁄Grasmick, H. G., Bursik, R. J., Jr., & Cochran, J. K. (1991). ‘‘Render unto Caesar what is Caesar’s”: Religiosity and taxpayers’ inclinations to cheat. The
Sociological Quarterly, 32, 251–266.
⁄Grasso, L. P., & Kaplan, S. E. (1998). An examination of ethical standards for tax issues. Journal of Accounting Education, 16, 85–100. http://dx.doi.org/
10.1016/s0748-5751(98)00004-9.
⁄Hartner, M., Poschalko, A., Rechberger, S., & Kirchler, E. (2010). Taxpayers’ compliance by procedural and interactional fairness perceptions and social identity
(pp. 1–18). Vienna: University of Vienna. <http://www.univie.ac.at/sittax/pdf/Hartner-Poschalko.pdf> [retrieved 07.06.2013].
⁄Hartner-Tiefenthaler, M., Kubicek, B., Kirchler, E., Rechberger, S., & Wenzel, M. (2012). Perceived distributive fairness of European transfer payments and
EU-taxes in Austria, the Czech Republic, and the United Kingdom. Applied Psychology, 61, 454–478. http://dx.doi.org/10.1111/j.1464-0597.2011.00478.x.
⁄Hasseldine, J., & Hite, P. A. (2003). Framing, gender and tax compliance. Journal of Economic Psychology, 24, 517–533. http://dx.doi.org/10.1016/s0167-4870
(02)00209-x.
⁄International Social Survey Programme: Religion I & II - ISSP (1991, 1998). GESIS Data Archive, Cologne.
⁄Kirchler, E. (1997). The burden of new taxes: Acceptance of taxes as a function of affectedness and egoistic versus altruistic orientation. Journal of Socio-
Economics, 26, 421–437. http://dx.doi.org/10.1016/s1053-5357(97)90005-6.
⁄Lago-Penas, I., & Lago-Penas, S. (2010). The determinants of tax morale in comparative perspective: Evidence from European countries. European Journal of
Political Economy, 26, 441–453. <http://www.elsevier.com/wps/find/journaldescription.cws_home/505544/description#description>.
⁄Latinobarometro (1998–2008). Data file. Coperación Latinobarómetro – Data Archive and distributor.
⁄Lekorwe, M., Molomo, M., Molefe, W., & Moseki, K. (2001). Public Attitudes toward Democracy, Governance, and Economic Development in Botswana. In
M. Bratton, E. Gyimah-Boadi, & R. Mattes (Eds.), Afro barometer (Vol. 14). South Africa.
⁄Mattes, R., Davids, Y. D., Africa, C., & Bratton, M. (2000). Public Opinion and the Consolidation of Democracy in Southern Africa. In M. Bratton, E. Gyimah-
Boadi, & R. Mattes (Eds.), Afro barometer (Vol. 7). South Africa.
⁄Murphy, K. (2005). Regulating more effectively: The relationship between procedural justice, legitimacy, and tax non-compliance. Journal of Law and
Society, 32, 562–589. http://dx.doi.org/10.1111/j.1467-6478.2005.00338.x.
⁄Rechberger, S. (2009). Retributive justice and tax fairness - The justice of punishments as determinant of honest tax payments. Unpublished PhD thesis,
University of Vienna. <http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=psyn&AN=0230237> [retrieved from 04.10.2013].
⁄Schwarzenberger, H., Hartner, M., Kirchler, E., Rechberger, S., & Unger, L. (2011). Steuerehrlichkeit, Steuergerechtigkeit und Steuerhinterziehung - Am
Beispiel selbstständig Erwerbstätiger in Österreich. In D. H. Enste & F. Schneider (Eds.), Jahrbuch Schattenwirtschaft 2010/2011. Schwarzarbeit,
Steuerhinterziehung und Finanzkrise. Berlin: LIT Verlag Dr. Hopf.
⁄Spicer, M. W., & Lundstedt, S. B. (1976). Understanding tax evasion. Public Finance-Finances Publiques, 31, 295–305.
⁄van Dijke, M., & Verboon, P. (2010). Trust in authorities as a boundary condition to procedural fairness effects on tax compliance. Journal of Economic
Psychology, 31, 80–91. http://dx.doi.org/10.1016/j.joep.2009.10.005.
70 E. Hofmann et al. / Journal of Economic Psychology 62 (2017) 63–71
⁄Verboon, P., & van Dijke, M. (2007). A self-interest analysis of justice and tax compliance: How distributive justice moderates the effect of outcome
favorability. Journal of Economic Psychology, 28, 704–727. <http://www.elsevier.com/wps/find/journaldescription.cws_home/505589/
description#description>.
⁄Verboon, P., & van Dijke, M. (2011). When do severe sanctions enhance compliance? The role of procedural fairness. Journal of Economic Psychology, 32,
120–130. http://dx.doi.org/10.1016/j.joep.2010.09.007.
⁄Wenzel, M. (2005). Motivation or rationalisation? Causal relations between ethics, norms and tax compliance. Journal of Economic Psychology, 26, 491–508.
E. Hofmann et al. / Journal of Economic Psychology 62 (2017) 63–71 71
